A generalized 1-in-3SAT problem is defined and found to be in complexity class P when restricted to a certain subset of CNF expressions. In particular, 1-in-kSAT with no restrictions on the number of literals per clause can be decided in polynomial time when restricted to exact READ-3 formulas with equal number of clauses (m) and variables (n), and no pure literals. Also individual instances can be checked for "easiness" with respect to a given SAT problem. By identifying whole classes of formulas as being solvable efficiently the approach might be of interest also in the complementary search for "hard" instances.
in general enhance the complexity of the problem. One can identify restricted CNF expressions, however, for which the problems lie in complexity class P.
The basic idea is as follows. Given a SAT problem which typically asks the question "Does a truth assignment exist with property X?". If you manage to find in time polynomial a limited set of assignments which are the only ones to fulfill a necessary condition of property X then they form the only certificates which need to be tested on property X, and the whole process is done efficiently.
In the following I will formulate conditions which allow to determine such a limited set for certain SAT problems. The criterion can be evaluated in time polynomial and be used to determine a given instance as "easy" with respect to the problem considered. The following relations hold for CNF expressions in terms of the above quantities.
Notation.

A Boolean formula in
In the following we use the term [2] . The proof uses Hall's theorem [3] .
The PART-SAT problem.
We now define a class of satisfiability problems by Definition PART-SAT: To relate the problem to the specific partition we will also use the notation {}SAT is restricted to one of two subsets of CNF expressions, either
is decidable in time polynomial times As a double sum it can be evaluated either by summing over clauses or over variables first:
in an obvious notation. As a side remark we state, that for an exact READ-3 CNF,
{ ,3} 
Illustrative examples.
The 1-in-3SAT problem was proved to be NP-complete by Schaefer as a special case of Schaefer's dichotomy theorem [5] . Similarly we can argue that the 1-in-kSAT problem, i.e. the same problem without restrictions on the number of literals per clause, is NP-hard, as well. With the help of the theorem it is possible to identify a subclass of CNF instances for which the problem can be decided in The aforementioned example then reads 0 0 0 0 00 00 00 000
In this representation it is immediately clear that variable c has one positive and one negative literal.
Thus there are two assignments which minimize F, namely (-1,1,1,-1,-1) and (-1,1,-1,-1,-1) . Each must be checked against each clause to determine whether it leads to exactly 1 true literal. Only the first assignment passes this test, the second conflicts already with the first clause.
One may restrict the allowed expressions further to completely mixed exact READ-3 formulas. This way one gets rid of "degenerate" variables with  is x= (-1,1,1,-1,-1 assignment, namely (1,-1,-1,1,1) . It fails to achieve 2 true literals in the first clause. For F 2 , min ( 1, 1, 1, 1 1, 1, 1, 1) x          which violates clause 2. Whereas the same x min obviously leads to exactly one true assignment in each clause for instance F 3 . Also the answer to the {0,0, m,0} -SAT problem is positive now. Again, 
This is a case where minimum and maximum value of the sum satisfiability coincide:
On the other hand we are dealing with the PART-SAT problem problem contains additional terms , linear and trilinear in x, [4] . Though 3SAT and NAE-SAT belong to the same complexity class NP, one is tempted to say that NAE-3SAT -although it imposes stronger conditions than 3SAT -is somewhat "easier" than 3SAT, since it lacks the trilinear terms.
Conclusion.
I have derived criteria for Boolean CNF formulas to be "easy" instances for a class of SAT-problems, . This latter quantity can be determined in linear time due to the additivity of  in both clauses and variables. In general, it is difficult to use this selection criterion to single out a simply definable class of expressions as PART-SAT-"easy", i.e. as a candidate for P-complexity. In case of 1-in-3SAT or more generally l-in-kSAT with lk  which are special cases of PART-SAT, such a simple class could be identified, namely the class of square, completely mixed READ-3 formulas . Nevertheless, one can always check individual instances on "easiness" with respect to a given PART-SAT problem. The hope is to ease the search for hard instances via this complementary tool, too.
